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Synopsis 

A new penaeid prawn from shallow waters of the continental shelf of Western Australia and 
the Gulf of Carpentaria is described. A number of unusual morphological features, in particular 
its aberrant petasma and thelycum, are of interest. 


Introduction 

Tlie new species here described was first detected in a comprehensive series 
of penaeid prawns recently collected by Mr. Vernon Wells in the Exmouth Gulf 
area, Western Australia, and sent to the author for a routine examination. Just 
after the draft of its description was completed, the author received 2 additional 
specimens from the Gulf of Capentaria, Queensland, through the kindness of Mr. 
Donald Tuma, C.S.I.B.O., Division of Fisheries and Oceanography. Considering 
the increasing prawn trawling activities, in both these regions during the past 10 
years, and the voluminous material collected there for the most recent and ex- 
tensive taxonomic revision (Bacek and Dali, 1905), the discovery of a new penaeid 
species in rather shallow waters certainly is surprising. The new species of 
Metapenaeopsis has been named after Mr. Wells in recognition of his unflagging 
cooperation on many occasions. For the nomenclature of the various morpho- 
logical criteria the reader is referred to Kubo (1949), Dali (1957) and Bacek and 
Dali (1965). 


Taxonomy 

Metapenaeopsis wellsi, sp. n. 

(Plate xn ; Plate xm, Figs. 1-3) 

Material — Exmouth Gulf, Western Australia, 7-10 fm, mud, 9. August 1967, 
coll. Vernon Wells ; holotype female 110 mm, carapace 30 mm ; allotype male 
103 mm, carapace 25 mm ; paratype female 109 mm, carapace 29 mm. 

Gulf of Carpentaria, Queensland, C.S.I.B.O. Grid 6800, 18, April 1966, coll. 
D. J. Tuma ; male, 111 mm (approximate, rostrum broken), carapace 28 mm ; 
female, 97 mm (approximate, rostral tip broken), carapace 26 mm. 

Description — Bostrum short, almost straight, upper margin slightly convex, 
moderately wide at base, tapering to a shaip and somewhat upturned tip ; 
reaching to anterior margin of basal antennular segment ; armed dorsally with 
5-7 teeth plus epigastric ; penultimate tooth in level with frontal margin of 
carapace. Postrostral carina of females feebly developed for a very short dis- 
tance behind epigastric tooth, altogether absent in males. 

Carapace entirely covered with short tomentum except along pleural carinae, 
setae in sulci longer and dense ; orbital spine minute though well-defined ; orbito- 
antennal sulcus shallow and obscured by dense tomentum ; hepatic spine mod- 
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erately large, cervical and hepatic sulci distinct in spite of tomentum ; antennal 
spine well-developed, almost reaching cornea, carina ill-defined ; pterygostomial 
spine large and sharp. Branchiocardiac carina conspicuous and arcuate, ascend- 
ing in anterior half, bending sharply ventrad at posterior 9/10 of branchiostegite, 
parallel to posterior margin of carapace. Between the branchiocardiac and 
pterygostomial carinae another glabrous ridge, extending from level of hepatic 
spine posteriorly to 8/10 of carapace. Stridulating ridges on branchiostegite 
absent. 

Antennular flagella subequal, length of lower 9/10 of peduncle, slightly more 
than 1/2 carapace in both sexes ; lower flagella sexually dimorphic, with a dorsal 
bulbous swelling on proximal 1/3 length in male (see Plate i), of normal conical 
shape in female. Prosartema not quite reaching as far as eye, stylocerite reaching 
to tip of basal antennular segment. Distomedian spine of basal segment vestigial, 
distolateral spine long, slender, inclined slightly upwards. 

Third maxillipeds reaching to middle of 2nd antennular segment ; 1st pereopod 
reaching to, or slightly exceeding base of carpocerite, 2nd exceeding carpocerite 
by dactyl or entire propodus ; 3rd not quite reaching to tip of basal antennular 
segment, 4th reaching as far as carpocerite, 5th exceeding it by dactyl. Ischial 
spine of 1st pereopods prominent. 

Abdomen sculptured with extensive setose patches ; 2nd abdominal somite 
with a short dorsal carina in posterior half ; 3rd to 6th somites with a strong 
carina, that of the 3rd without a trace of a sulcus, the carina of the 6th ending in 
a small acute tooth. Length of 6th somite 1*3 that of 5th. Telson slightly 
shorter than inner uropods, armed with 3 pairs of mobile and 1 pair of fixed 
lateral spines ; 1st mobile spines 1/2 length of that of the posterior 2 pairs, the 
fixed spines the smallest of the series. 

The petasma is shown on Plate ii, Figs 1 and 2. Bight distoventral projec- 
tion larger than left, broadly leaf -like, widest in distal 1/3, distally carrying 1-3 
blunt tubercles ; distoventral flap large ; left distoventral projection flattish 
and dorsoventrally curved, distally carrying a triangular inward-bent projection 
with a series of very small spines. Inner and outer intermediate strips fused in 
form of a rounded and strongly calcified plate with a distal broad tooth ; disto- 
median lobule, covered by the “ dust-cap ” of right distoventral projection, with 
a sinuous and distinctly crenulated apical plate. Appendix masculina typical 
for the genus, one-segmented with a small soft process just inside of distal part 
of rim 

The thelycum is shown on Plate ii, Fig 3. Sternum of female 2nd pereopods 
with 2 long spinous processes arising from a broad base, that of the 3rd with 2 
rather closely set blunt tubercles. Thelycal plate subrectangular with a large 
acicular spine at centre of anterior margin, and with evenly rounded anterolateral 
corners ; arising from the posterior border of this plate a pair of parallel blunt 
ridges anteriorly converging to base of acicular spine. Intermediate plate 
strongly concave, semitubular, with raised blunt lateral ridges of sigmoid appear- 
ance ; posteriorly this plate is confluent with the anterior sternal plate which 
consists of a slightly curved transverse bar and laterally of a pair of strongly 
calcified projections ; the lateral parts of the transverse bar bent anteriorad and 
abutting lateral borders of intermediate plate ; the calcified projections kidney - 
shaped, inserted at about 45° to longitudinal axis of sternites, forming anteriorly 
and posteriorly a pair of broad and blunt teeth. 

Colour in life — Not yet reliably assessed, freshly preserved specimens (in 
formalin) pinkish, without apparent mottlings, pereopods orange, posterior half 
of uropods maroon. 

Location of types — In the Australian Museum Collection : holotype Beg. No,. 
P 15518, allotype P 15519, paratype P 15520. 
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Discussion 

In view of the comparatively limited material available, the intrageneric 
relationship of M. wellsi cannot as yet be fully assessed. While the stridulating 
species of Metapenaeopsis , as well as those with a long 6th abdominal somite, 
more or less form homogenous groups, the interrelationship of the remaining 
species is difficult to demonstrate. From most Indo-West Pacific congeners 
M. wellsi differs by having its right petasmal lobe longer than the left, a condition 
found only in M. borradailei (de Man), M. sibogae (de Man), and to a certain 
extent in M. sinuosa Dali. However, the petasma of M . wellsi is structurally 
quite different from and fully incomparable with that of any of these three 
species. In general form its thelycal plate is comparable with that of M . borra- 
dailei , M. lamellata (de Haan) and M. insona Bacek and Dali, but the remaining 
thelycal structures are not shared by any other species of the genus. 

In size, development of the branchio cardiac carina, and length as well as 
sexual dimorphism of the antennular flagella, M. wellsi on the other hand possesses 
some features found only in the M. coniger group of species ; however, it does 
not share a number of other decisive criteria of that group : its 6th abdominal 
somite is comparatively short, its thelycum and petasma is strikingly different, 
there is no distomedian spine on the basal antennular segment, and its optimal 
habitat seems to be the shallow regions of the continental shelf. 

The sudden appearance of M. wellsi in two distant and intensively trawled 
areas of Australia’s northwest and north is difficult to explain. Its optimal 
habitat could well be the deeper parts of the shelf, from where trawling records 
remain extremely scarce. On the other hand it is possible that it normally occurs 
on “ hard ” bottoms which are difficult to trawl. It would seem that this latter 
assumption is supported by the fact that the trawl containing the two specimens 
from the Gulf of Carpentaria consisted of several baskets of dead mollusc shells 
covered with bryozoa. 
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EXPLANATION OF PLATES XII -XIII 
Plate xii. Metapenaeopsis wellsi , allotype, male 103 mm. 

Plate xiii. Fig. 1. M. wellsi , petasma, ventral view. Fig. 2. M. wellsi , petasma, dorsal 
view. Fig. 3. M. wellsi , thelycum and genital sterna. 
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Synopsis 

The adult of a new species of lamprey, Mordacia praecox, from the Moraya and Tuross rivers 
in southern New South Wales, is described. This species differs from the only other Australian 
species of Mordacia , M. mordax (Richardson), by being nonparasitic and having its life cycle 
entirely restricted to fresh water. It can be distinguished from the recently metamorphosed 
forms, or macrophthalmia, of M. mordax by its colour and dentition, and from the adults of this 
species by a difference in size. 

Introduction 

There are two genera of lampreys found in Australia, Geotria and Mordacia. 
Geotria is represented by the single species, Geotria australis Gray, 1851, which is 
found in Western Australia, South Australia, Victoria and Tasmania (Potter and 
Strahan, in preparation). Mordacia mordax (Richardson, 1846), the type species 
for Mordacia Gray, 1851, has until now been the only known Australian species 
of this genus. Although anadromous like G. australis , it is not as widely distri- 
buted, being found only in south-eastern Australia and Tasmania. The ammo- 
coetes of both species metamorphose in the rivers and then feed parasitically at 
sea before returning to fresh water to breed. 

Recently, however, a nonparasitic lamprey has been discovered in the 
Moruya and Tuross Rivers in southern Yew South Wales, where M . mordax is 
also found. This is the first example from the Southern Hemisphere of a lamprey 
with a life cycle entirely restricted to fresh water and lacking a parasitic phase. 
The adults can be distinguished from those of M. mordax by the great difference 
in length. It is also possible to separate, at any one time, the recently meta- 
morphosed ammocoetes, or macrophthalmia, because metamorphosis of the two 
species occurs at entirely different times of the year (Potter, in preparation). 
The ammocoetes of the two species appear indistinguishable and there is no 
indication that they are found in different regions of the rivers, since at meta- 
morphosis both species are found at all sites studied. The name Mordacia 
praecox , n. sp. is proposed because of the precocious nature of sexual development. 

The macrophthalmia of M. praecox is very similar to that of M. mordax 
(fig. 1), which has been described by Strahan (1960). The description will there- 
fore only apply to the adults of M. praecox , which are obviously different, and 
which show a marked sexual dimorphism. 

Material 

As only a few adults of M. praecox were caught, macrophthalmia were kept 
in the laboratory until they reached sexual maturity. Since no differences 
have been found between the measurements and morphology of these adults 
and those from the field, both have been used for the description. All measure- 
ments and counts were made on animals caught between the middle of April and 
end of July in the years 1965-67. 
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Methods 

Length Measurements. Length measurements were made on the left side of 
live animals, after they had been anaesthetised in M.S.-222 (Sandoz), and are 
expressed as a percentage of the total length in the style of Yladykov (1955). 
Total Length (T.L.) : distance from the most anterior tip of the disc to the end 
of the caudal fin. 

Disc Length (d) : distance from the tip of the snout to the posterior edge of the 
disc when closed. 



Fig. 1. Schematic drawing of the disc and dentition in the macrophthalmia of Mort Incur 
mordax. 

Prebranchial Length (d-Bj) : distance from the most anterior edge of the oral 
disc to the anterior edge of the first gill opening. 

Diameter of Eye (o) : horizontal diameter of eye. 

Branchial Length (B 1 -B 7 ) : distance from the anterior margin of the first gill 
opening to the posterior edge of the last (7th) gill opening. 

Trunk Length (B 7 -a) : distance from the posterior edge of the last (7th) gill 
opening to the anterior edge of the cloacal slit. 

Position of Anterior Dorsal Ein (P.ad.) : point at which the anterior dorsal fin 
starts. 

Length of Anterior Dorsal Fin (L.ad.) : horizontal length of anterior dorsal tin 
along body. 

Position of Posterior Dorsal Fin (P.pd.) : point at which the posterior dorsal fin 
starts. 

Length of Posterior Dorsal Fin (L.pd.) : horizontal length of posterior dorsal fin 
along body. 

Tail Length (a-c) : distance from the anterior edge of the cloacal slit to the 
extremity of the caudal fin (see below). 

Height of First Dorsal Fin (h.DJ : maximum height (see below). 

Height of Second Dorsal Fin (h.D 2 ) : maximum height (see below). 
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Vladykov (1955) measured the tail length from the posterior edge of the 
cloacal slit. However, as this edge is not always clearly visible in M. praecox 
the better defined anterior edge was taken (see also Hubbs and Trautman, 1937). 

Since the measurements taken for the two dorsal fins were made on live 
specimens it was more convenient to measure the vertical distance from the body 
to the highest point of the fin. This differs slightly from Vladykov, who measured 
the length of the longest fin ray. 

Myomere Counts. The trunk myomeres, on the left side of thirty formalin- 
preserved specimens, were counted between the posterior edge of the last gill 
opening and the anterior edge of the cloacal slit. The first myomere counted 



Fig. 2. Schematic drawing of the disc and dentition in the adult of Mordacia praecox, n. sp. 


was the one whose posterior septum passes distinctly and entirely behind the 
groove, which surrounds the margin of the last gill opening (Hubbs and Trautman, 
1937). The last myomere counted by Hubbs and Trautman was the one whose 
lower posterior angle lies in part, or wholly, above the cloacal slit but, as the 
myotomal septa of M. praecox converge in this region and do not extend com- 
pletely down to the cloaca, it was not possible to establish the myomere whose 
posterior angle lies exactly above the cloacal slit (Plate xiv). To determine the 
last myomere, a vertical line was extended up to the mid-axis of the body and 
the myomere at this point was marked. The myomere immediately anterior to 
this one was the last one recorded for the trunk number. 

Cirri Counts. Small conical cirri are found around the perimeter of the oral 
disc, except for along a small anterior and posterior region (fig. 2). Counts of 
these cirri were made, under a dissecting microscope, on twenty preserved speci- 
mens. 
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Description of Adult MORDACIA PRAECOX 

Total Length (Table I). The mean length of males examined for this des- 
cription was greater than that of females. However, there is considerable 
variation in the size of the adults of M . praecox , due to the different growth rate 
of ammocoetes from different localities. Furthermore, the small numbers of 
this species have made it impossible to obtain large samples from one particular 


Table I 

The range , mean and standard deviation of the body proportions of ten males and ten females of 

Mordacia praecox, n. sp. 





Males 




Females 



Range 

Mean 

S.D. 

Range 

Mean 

S.D. 

T.L. 

(mm.) 

119 — 

160 

136-4 

13-95 

119 

149 

132-5 

10-20 

d 

T.L. 

6-7 

8-4 

7-3 

0-40 

5 - 4 - 

6-3 

6-0 

0-26 

d-B 1 

tZ7 

11-1— 

12-6 

11-6 

0-31 

9-4— 

10-6 

10-1 

0-30 

0 

T.L. 

1 • 3 — 

1-5 

1-4 

0-06 

1-3— 

1-5 

1-4 

0-08 

B l -B, 
T.L. ' 

8-2— 

9-9 

8-9 

0-43 

S • 4 — 

9-8 

8-8 

0-46 

B 7 -a 

T.L. 

59-6— 

64-2 

61-9 

1-27 

61-8— 

64-1 

63-2 

0-76 

P.ad 

T.L. 

56-7— 

58-9 

58-0 

0-76 

55-0— 

58-0 

56-8 

0-76 

L.ad 

tx7 

6-4— 

8*9 

7-7 

0-80 

6-9— 

9-0 

7-9 

0-58 

P.pd 

tX7 

67-4— 

73-6 

71-9 

1-74 

69-8— 

74-2 

71-7 

1-10 

L.pd 

tX7 

15 0— 

18-6 

16-8 

0-94 

16-0— 

17-6 

16-8 

0-67 

a-c 

T.L. 

16-5— 

20-4 

17-6 

1-23 

16-7— 

19-3 

18-0 

0-86 

h.Dj 

T.L. 

1-6— 

1-9 

1-8 

0-11 

1-5— 

1-9 

1-7 

0-16 

h.D 2 

T.L. 

2-1— 

2-5 

2-3 

016 

2-0— 

2-4 

2-3 

0-14 


(Proportional body measurements are expressed as a percentage of the total length.) 


site and thus determine whether there is, in fact, a difference in length between 
the sexes. The longest adult, 172 mm., was caught in May 1967, and the shortest, 
102 mm., in April 1965. 

Body Proportions (Table I). The only measurements in which there are 
significant differences between the sexes are the prebranchial and disc length 
ratios, which are greater for males in both cases. It should be noted that the 
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prebranchial and disc length ratios of most of the males kept in the laboratory 
during August and September were greater than the maximum value shown in 
Table I. However, these have not been included in the description since animals 
were not obtained in the field after July. 

Myomere Counts . The average number of trunk myomeres was 89-7 (Range 
85-92, S.D. =1-75, N = 30). 

Cirri Counts. The conical cirri surrounding the oral disc become more 
prominent during the final stages of sexual development and the average number 
found in this region was 39-6 (Range 36-45, S.D. =2 -68, 1ST— 20). 

Dentition (Fig. 2). As the dentition of Mordacia differs from that of other 
lampreys, and also undergoes considerable changes during the life cycle of the 
animal, some alterations in the terminology generally used in taxonomic 
descriptions, have been necessary. 

The marginal series consists of scattered lateral teeth, two or three deep, 
situated just inside the rim of the oral disc. The radial series, which lie within 
the marginals, comprise twenty-six pairs of teeth, which are formed by the 
breakdown of the middle part of radial plates present in the macrophthalmia. 
Both the outer and the inner teeth of the radially-arranged pairs each form a 
circle, which is continuous, except at the anterior part of the disc where there 
are three teeth arranged in the form of a triangle. There were twenty-seven and 
thirty pairs of teeth, instead of the normal twenty-six, in two of the ten specimens 
examined, but their dentition was normal in all other respects. 

There are two separate supraoral tricuspid tooth plates, which, in the 
macrophthalmia, are joined by a thin plate. The only specimen which did not 
have supraoral teeth conforming to this pattern had an extra cusp between the 
two posterior cusps on each plate. 

Typically the infraoral lamina bears nine cusps, arranged in two symmetrical 
groups of four on either side of a median cusp. Beginning with the cusp adjacent 
to the median one the series of four on the right is designated R 4 to R 4 , and on 
the left L x to L 4 . Cusps 1 and 2 are the same size and slightly smaller than the 
median cusp. Cusps 3 and 4 are larger than the median cusp, cusp 3 being the 
largest on the lamina. 

It is only in the region of cusps 1 and 2 that supernumerary teeth have been 
found. Out of twenty-one specimens twelve contained at least one extra cusp, 
which was generally smaller than any of the others. In most cases it was clear 
that these were derived from the same base as either cusp 1 or 2. 

The transverse lingual lamina has a Y-shaped ridge bearing a row of very 
small cusps. The terminal cusp of each arm is the largest and the one at the 
apex of the V is smaller but slightly larger than the others, which are all of 
approximately the same size. There is a minute row of two or three cusps at 
rightangles to the main row, but in the same plane, which lie just below the large 
terminal cusp at each end of the Y-shaped ridge. When the piston is projected 
forwards the transverse lingual lamina appears triangular (fig. 2). 

On either side of the longitudinal lingual lamina are two prominences, with 
serrated edges, whose anterior edge is inclined downwards in attached animals 
(fig. 2) but upwards in preserved specimens. 

Morphology. Both sexes have very dark blue dorsal surfaces, occasionally 
with a green tinge, but a marked difference exists in the colouration of the ventral 
area between the last gill slit and the cloaca. In the male this is mottled grey, 
but in the female the presence of eggs, which can be clearly seen through the 
body wall, gives this region a yellow appearance. The liver can only be clearly 
seen in the female and appears as a dark structure at the anterior end of the 
body cavity. The ventral surface below the gills has a reddish colouration 
which is more conspicuous in females. 
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There is greater growth of the tissue surrounding the oral disc of males, but 
in both sexes this area is of the same colour as the dorsal surface of the body. 

Lateral Line System (Fig. 3). The external structures of the lateral line 
system, like the conical cirri, become more obvious in mature forms and can be 
seen as a series of papillae, which form a characteristic pattern under the eye and 
along the dorsal surface of the snout. 

Eyes (Fig. 3). As in ill. mordax the eyes are located dorsolaterally, rather 
than laterally as in all other genera. 



Fig. 3. Schematic drawing showing the arrangement of lateral line organs on the head 
region of Mordacia praecox , n. sp. 


Fins (Plate xiv, Fig. 2). There are two dorsal fins, the second being separa- 
ted by no more than a notch from the caudal fin. The base of each of the dorsal 
fins, and much of the dorsal region oh the caudal fin, is dark blue and small 
patches of similar pigmentation can also occur throughout both dorsal fins. 

Cloaca (Plate xiv, Fig. 1). The cloaca is located beneath the second dorsal 
fin. A cloacal papilla has not been found in any males but this may be due to 
the fact that none of these forms were fully mature, even though histological 
examination showed the testes were in an advanced state of development. 


Discussion 

Although the great difference in size between the adults of 3 1. praecox , 102- 
172 mm., and If. mordax , 300-420 mm., at the commencement of their spawning 
run (Potter and Strahan, in preparation) enables the species to be easily recognised 
at this stage of development, the adults of 31. praecox and the macrophthalmia 
of if. mordax could be confused because of their similar size. The diagnosis 
will, therefore, contain a comparison of the adult of 31. praecox with the macroph- 
thalmia of M. mordax. 

The macrophthalmia of both species are very similar, but it has always been 
possible to separate these forms in the Moruya and Tuross Rivers because of the 
different times of metamorphosis. The macrophthalmia of 31. praecox meta- 
morphoses in October to November and breakdown of the radial teeth plates is 
just starting at the time that 31. mordax begins transforming in March of the 
following year. By April, sexual dimorphism is becoming apparent. 

It has not been possible to study the dentition of the macrophthalmia of 
M. praecox in as great detail as that of M. mordax , but as far as can be seen they 
are very similar. This is not surprising since it is generally believed that non- 
parasitic lampreys have evolved from parasitic forms (Hubbs, 1925 ; Zanandrea, 
1961), and thus it is probable that 31. praecox has evolved from 31. mordax. 
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Diagnosis 

Adult M. praecox can be most easily distinguished from the macrophthalmia 
of M . mordax on the following characters. 


Character 

1. Colouration 

Dorsal surface 
Ventral surface 

2. Dentition 

Radial teeth 


Infraoral lamina 


Adult M. praecox 
Dark blue 

Mottled grey in males. Yellow 
in females. 

Consist of an outer and inner 
row of teeth that are not joined 
by radial plates. 

Cusps on lamina are large and 
point in towards the oesophageal 
opening. 


Macrophthalmia of M. mordax 

Brownish grey 
Silver in both sexes. 


Teeth are borne on radially 
arranged plates. 

Cusps on lamina are short and 
do not point directly in towards 
the oesophageal opening. 


Locality 

Moruya River (type locality). Tuross River. Both rivers are in southern 
New South Wales. 

Types 

The holotype (IB. 7936) a male of 147 mm., in total length, when measured 
alive under anaesthetic on 20/7/67 weighed 3-20 gms., and is deposited in the 
Australian Museum, Sydney. Its proportional measurements expressed as 
percentages of the total length are as follows : disc length, 8-2: prebran chial 
length, 12-6: eye diameter, 1-4: branchial length, 8-8: trunk length, 61*9: 
position of anterior dorsal fin, 58-5: length of anterior dorsal fin, 7-8: position 
of posterior dorsal fin, 72-8: length of posterior dorsal fin, 17-0: tail length, 
17-0: height of anterior dorsal fin, 1-7 : height of posterior dorsal fin, 2-4. There 
are 91 trunk myomeres. It was impossible to obtain a completely accurate 
count of the conical cirri, without damaging the specimen, as the edges of the 
oral disc have become involuted, but it appeared to have thirty-eight. 

An allotype (IB. 7937) a female of 129 mm., was also measured on 20/7/67 
and placed with the holotype in the collection of the Australian Museum. It 
differs from the holotype in having a proportionally shorter prebranchial (10-4) 
and disc (5-8) region, and by having eggs visible through the body wall, which 
gives the ventral surface a yellow appearance. 
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